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Combating Corn Diseases in Illinois 
By BEN]AMIN KOEHLER and JAMES R. HOLBERT1 
N o CORNFIELD is entirely free from corn diseases. To esti­mate the losses that corn-belt farmers suffer every year as a result of them would be a difficult task. It is safe to say that 
the toll runs into hundreds of thousands of dollars. Whether the losses 
are severe, moderate, or slight depends not only on weather conditions, 
but also on the measures that farmers take to prevent them, for most 
of these diseases can be dealt with by well-tried methods of prevention. 
Disease control thus becomes an important part of any corn-improve­
ment program. 
The principal measures for combating diseases are the selection 
of a good strain of corn for planting, the proper care and tre~tment 
of the seed, the maintenance or building up of a balanced fertility of 
the soil, securing proper drainage, practicing crop rotations, and 
making thoro seedbed preparation. This circular discusses particularly 
the selection of the strain for planting and the care of the seed. It 
also describes and illustrates the principal diseases that occur in Illinois 
corn, and points out their causes, thus making it possible for farmers 
to recognize them and combat them more effectively. 
Some corn diseases are very conspicuous and easy to recognize. 
Every grower is well acquainted with ear rots and smut, the presence 
of which he usually considers to be inevitable. But he often does not 
notice the diseases, many of them important, that have no conspicuous 
external symptoms-those that are of an insidious nature, or cause 
a general weakening of the plant. Growers should know about these in­
conspicuous diseases, as well as the better-known ones, so that they can 
take the necessary measures to reduce the losses that result from them. 
CHOOSING THE STRAIN FOR PLANTING 
Obviously the first step in a program for controlling corn diseases 
is to choose a strain for planting that offers a high degree of resistance. 
The development and use of disease-resistant hybrids in so far as re­
lBENJAMIN KOEHLER, Chief in Crop Pathology, Department of Agronomy, Illinois Agri­
cultural Experiment Station ; JAMES R. HOLBERT, formerly Senior Agronomist, Division of 
Cereal Crops and Diseases, Bureau of Plant Industry, U. S. Department of Agriculture. 
This circular is based on investigations conducted by the Illinois Agricultural Exoeri­
ment Station in cooperation with the Division of Cereal Crops and Diseases, Bureau of Plant 
Industry, U. S. Department of Agriculture. 
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s i s t a n c e  c a n  b e  o b t a i n e d ,  i s  t h e  m o s t  d e s i r a b l e  m e t h o d  f o r  c o n t r o l l i n g  
a l l  t h e  c o r n  d i s e a s e s .  G o o d  p r o g r e s s  t o w a r d  t h e  c o n t r o l  o f  c e r t a i n  d i s ­
e a s e s  b y  t h i s  m e t h o d  h a s  a l r e a d y  b e e n  m a d e .  I n  s o  f a r  a s  t h e  c o r n  
p l a n t s  t h e m s e l v e s ,  b e c a u s e  o f  i n h e r i t e d  c h a r a c t e r i s t i c s ,  a r e  a b l e  t o  r e s i s t  
d i s e a s e  i n v a s i o n ,  t h e  e x p e n s e  o f  t i m e  a n d  l a b o r  u s e d  i n  o t h e r  m e t h o d s  
o f  c o n t r o l  m a y  b e  l e s s e n e d .  
M a n y  h y b r i d  c o r n s  a n d  s t r a i n s  o f  o p e n - p o l l i n a t e d  c o r n  t h a t  o f f e r  
v a r y i n g  d e g r e e s  o f  d i s e a s e  r e s i s t a n c e  a r e  a v a i l a b l e .  T o  c h o o s e  i n ­
t e l l i g e n t l y ,  a  g r o w e r  s h o u l d  k n o w  h i s  o w n  s o i l s ,  t h e  d i s e a s e s  i t  i s  n e c e s ­
s a r y  t o  c o m b a t  o n  h i s  f a r m ,  t h e  c h a r a c t e r s  d e s i r a b l e  i n  a  g o o d  c o r n  
s t r a i n ,  t h e  a d a p t a b i l i t y  o f  t h e  s e v e r a l  s t r a i n s  a v a i l a b l e ,  a n d  t h e  r e l a t i v e  
p o s s i b i l i t i e s  o f f e r e d  b y  o p e n - p o l l i n a t e d  a n d  h y b r i d  c o r n s .  
D i s e a s e  R e s i s t a n c e  N o t  O n l y  Q u a l i t y  t o  L o o k  F o r  
T h o  d i s e a s e  r e s i s t a n c e  i n  c o r n  i s  i n  i t s e l f  a  v e r y  c o m p l e x  m a t t e r ,  
i t  i s  o n l y  o n e  o f  t h e  i m p o r t a n t  c h a r a c t e r s  t h a t  t h e  g r o w e r  d e s i r e s  i n  a  
c o r n  s t r a i n ,  a n d  u n l e s s  i t  c a n  b e  c o m b i n e d  w i t h  o t h e r  d e s i r a b l e  c h a r a c ­
t e r s  i t  i s  o f  l i t t l e  v a l u e .  S o m e  o f  t h e  m o r e  i m p o r t a n t  o f  t h e  d e s i r a b l e  
c h a r a c t e r s  a r e  t h e  f o l l o w i n g :  
1 .  	 A d a p t a t i o n  t o  t h e  l e n g t h  o f  g r o w i n g  s e a s o n  w h e r e  t h e  c o r n  i s  t o  
b e  p l a n t e d .  
2 .  H i g h  y i e l d  o f  g o o d  q u a l i t y  g r a i n .  
3 .  	 R e s i s t a n c e  t o  t h e  f u n g i  a n d  b a c t e r i a  t h a t  c a u s e  d i s e a s e s .  ( T h e  
f a c t o r s  t h a t  m a k e  f o r  t h e  r e s i s t a n c e  o f  e a c h  d i s e a s e  a r e ,  f o r  
t h e  m o s t  p a r t ,  i n h e r i t e d  i n d e p e n d e n t l y ,  s o  t h a t  a  s t r a i n  r e ­
s i s t a n t  t o  e a r  r o t s  m a y  n e v e r t h e l e s s  b e  s u s c e p t i b l e  t o  s t a l k  r o t s ,  
o r  v i c e  v e r s a . )  
4 .  	 A b i l i t y  t o  r e p e l  c h i n c h  b u g s  a n d  o t h e r  d e s t r u c t i v e  i n s e c t s ,  o r  a t  
l e a s t  n o t  t o  s u f f e r  s e r i o u s  - i n j u r y  f r o m  t h e m .  
5 .  	 A  s t r o n g  r o o t  s y s t e m  t h a t  h o l d s  t h e  p l a n t  e r e c t  e v e n  u n d e r  h e a v y  
r a i n s  a n d  w i n d .  
6 .  A  f i r m  s t a l k - o n e  t h a t  w i l l  n o t  b r e a k  d o w n .  
7 .  	 A b i l i t y  t o  g e r m i n a t e  a n d  g r o w  i n  c o l d  s o i l  a t  p l a n t i n g  t i m e ,  a n d  
t o  c o n t i n u e  g r o w t h  i n  c o o l  w e a t h e r  i n  t h e  f a l l .  
8 .  A b i l i t y  t o  w i t h s t a n d  h e a t  a n d  d r o u t h .  
9 .  C a p a c i t y  t o  u s e  s o i l  m i n e r a l s  a n d  m o i s t u r e  e f f i c i e n t l y .  
1 0 .  L o c a t i o n  o f  t h e  e a r  a t  a  c o n v e n i e n t  h e i g h t  o n  t h e  s t a l k .  
N o  s t r a i n  o f  c o r n  i s  l i k e l y  t o  p o s s e s s  a l l  o f  t h e  a b o v e  c h a r a c ­
t e r i s t i c s  i n  e q u a l  d e g r e e ,  n o r  a r e  t h e  c h a r a c t e r i s t i c s  e q u a l  a m o n g  t h e m ­
s e l v e s  i n  e c o n o m i c  i m p o r t a n c e .  I n  c h o o s i n g  a  s t r a i n  f o r  p l a n t i n g ,  t h e r e ­
f o r e ,  a  g r o w e r  s h o u l d  d e c i d e  w h i c h  c h a r a c t e r i s t i c s  a r e  m o s t  d e s i r a b l e ,  
a n d  h e  s h o u l d  t h e n  m a t c h  t h e  s t r a i n s  o f  c o r n  i n  q u e s t i o n  a g a i n s t  t h e  
d e s i r a b l e  l i s t .  
5 COMBAT! G CORN DISEASES IN ILLINOIS 
Open-Pollinated Strains Limited in Improvement 
:1Iany farmers in Illinois have improved their own strains of open­
pollinated corn by selecting seed from the best and most disease-free 
corn plants in the field. After drying the ears under as good drying 
conditions as could be obtained on the farms , they have culled the ears 
according to weight, luster, horny endosperm, freedom from discolor­
ations, and other characteristics of good corn. Those who have tried to 
do the best possible job have fo llowed the culling by a germination 
test in which ears were further selected for vigor of germination and 
freedom from disease. 
That improvements in certain directions were obtained by this selec­
tion method has been amply demonstrated by repeated experiments. 
Judged by increases in stand and yield obtained by seed treatments, 
seedling diseases are only half as prevalent when the seed is carefully 
selected a"ccording to the above standards as when it is not so selected. 
Ear rots in corn grown from the selected and from the unselected seed, 
carefully measured for ten years, show about SO percent less Fusarium 
ear rot in the improved corn and 37 percent less total damage from 
ear rots (Table 1) . Some improvement apparently has been obtained 
also in the control of some other important diseases; and there has 
been a consistent, altho moderate, increase in yield . 
But improvement in open-pollinated corn could not be made cumu­
lative indefinitely. After an initial improvement over several years, 
T ABLE 1.-COMMERCIAL DAMAGE FROM CORN EAR ROTS R E DUCED, AND YIELDS OF 
GRAIN INCREASED, BY S ELECTION AND BREEDING 
(Average of tests made in several places in Illinois) 
Year 
Kind of corn Average 
1932 I 1933 I 1934 I 1935 I 1936 
Commercial damage from rot 
Old type" .... . . . . . .... . . . ... . . . . . .... . 
Improved Reid Yellow D ent. .. . 
Illinois H ybrid 172 . 
perc/. 
16 .9 
7 . 2 
3 . 4 
perc/ . 
16 . 5 
13 . 1 
4 . 1 
perc/. 
17.0 
10 .7 
6.5 
perc/. 
3.4 
2.0 
1.5 
perc/. 
4.0 
3 . 5 
1.5 
perc/. 
11. 6 
7.3 
3.4 
Acre-yields of sound corn 
Old type" .. .... ... . .. . .. . .... .. .. . .. .. 
Improved R eid Yellow D ent .. . . ....... .. 
Illinois Hybrid 172 . . . .. 
bu. 
61.6 
69 . 3 
76 . 8 
bu. 
32.0 
34.4 
45.1 
bu. 
31.5 
42.9 
56 .9 
bu. 
54.4 
57 . 1 
67.7 
bu. 
28.9 
29.4 
32.2 
bu. 
41. 7 
46.6 
55 . 7 
"The old show corn type was sli ghtly la rger in ear diameter, rougher in indentation, a nd some" 
what more "st a rchy" in endosperm composition than the Improved Reid Yellow Dent. 
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f u r t h e r  i m p r o v e m e n t  i n  y i e l d s  o b t a i n e d  a n d  i n  r e s i s t a n c e  t o  t h e  d i s ­
e a s e s  u n d e r  c o n s i d e r a t i o n  b e c o m e  d i f f i c u l t  o r  i m p o s s i b l e  t o  a t t a i n .  T h i s  
w a s  t r u e  b e c a u s e  c l o s e  s e l e c t i o n  m e a n s  c l o s e  b r e e d i n g ,  w h i c h  i n  t u r n  
d i r e c t l y  d e f e a t s  s o m e  o f  t h e  o b j e c t i v e s  b e i n g  s o u , g h t .  F u r t h e r m o r e ,  
s o m e  c h a r a c t e r s  t h a t  a r e  d e s i r a b l e  i n  c o r n  c a n n o t  b e  s e l e c t e d  a t  a l l  i n  
o p e n - p o l l i n a t e d  c o r n ,  b e c a u s e  t h e y  c a n n o t  b e  r e c o g n i z e d  m e r e l y  b y  
l o o k i n g  a t  t h e  p l a n t s ,  e a r s ,  o r  s p r o u t s .  
H y b r i d i z a t i o n  O f f e r s  S u p e r i o r  P o s s i b i l i t i e s  f o r  D i s e a s e  

R e s i s t a n c e  

R e c e n t l y  a  n e w  a n d  b e t t e r  m e t h o d  o f  c o r n  b r e e d i n g  h a s  b e e n  d e ­
v e l o p e d  w h e r e b y  c l o s e s t  p o s s i b l e  s e l e c t i o n  i s  p r a c t i c e d  b y  s e l f - p o l l i n a t ­
i n g  c o r n  p l a n t s  a n d  t h e i r  p r o g e n y  f o r  a  p e r i o d  o f  y e a r s  a n d  s e l e c t i n g  
a n d  f i x i n g  t h e  c h a r a c t e r s  d e s i r e d  i n  t h e s e  i n b r e d  l i n e s  u n t i l  t h e y  b r e e d  
t r u e .  C r o s s i n g  t h e n  r e s t o r e s  t h e  v i g o r  o f  g r o w t h  l o s t  b y  i n b r e e d i n g .  
' O p e n  P o l l  i n a t e d  V a r i e t y  
E a r  R o t  R e s i s t a n t  H y b r i d  
F I G .  I . - D A M A G E  F R O M  E A R  R O T S  C A N  B E  R  E D U C E D  B Y  G R O W I N G  
R E S I S T A N T  H Y B R I D S  
T h e  s h e l l e d  c o r n  i n  t h - : .  b u c k e t  a n d  j a r s  a t  t h e  l e f t  w a s  a  g o o d  o p e n - p o l l i ­
n a t e d  u t i l i t y  t y p e ,  b u t  i t  t e s t e d  1 0 . 5  p e r c e n t  r o t - d a m a g e d  g r a i n s  a n d  i n  J u n e  
g r a d e d  N o .  4 ;  w h e r e a s  t h e  k e r n e l s  o f  t h e  r e s i s t a n t  h y b r i d  ( H y b r i d  1 7 2 ,  T a b l e  1 )  
t e s t e d  o n l y  5  p e r c e n t  d a m a g e d  a n d  g r a d e d  N o .  2 .  T h e  p r i c e  o f  N o .  2  y e l l o w  
c o r n  a t  C h i c a g o  i n  J u n e  f r o m  1 9 3 3  t o  1 9 3 7  a v e r a g e d  1  c e n t  a  b u s h e l  h i g h e r  t h a n  
f o r  N o .  3  a n d  2 1 ; . 4  c e n t s  h i g h e r  t h a n  f o r  N o . 4 .  
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FIG. 2.-THE HYBRID WAS BRED FOR SMUT RESI STANCE 
Smut infections were seve ral times more numerou s in the open-pollinated 
strain than in the hybrid. Selection for disease resistance can be made with more 
certainty in inbred lines and their crosses than in open-pollinated strains because 
in the inbred lines and hybrids inheritance is more closely controlled. 
The advantage of this method lies in the fact that the inbreds breed 
true, and when superior strains are produced they can be reproduced 
year after year. 
Much experimentation is needed to determine which inbreds, when 
combined by crossing, will produce the best hybrids. Four inbreds 
gO' into the production of a double cross. No inbred having all the 
characters desirable in a good corn strain is known; but by using four 
inbreds, each of which introduces desirable dominant factors into the 
crass, a fairly satisfactory result may be obtained. Thus one or more 
of the inbreds may introduce heat and drouth resistance, another ear­
rot resistance, another stalk-rot resistance, another high yield, etc. 
Thase inbreds which carry several desirable dominant factors are 
mast valuable. 
Altho still in the developmental stage, good hybrids superior to 
apen-pallinated corn in ear-rot resistance (Fig. 1), smut resistance 
(Fig. 2 ), standing ability (Fig. 3), and yield of grain (Table 1) are 
already commercially available for various parts of Illinois. 
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C h o o s e  H y b r i d s  o f  K n o w n  C h a r a c t e r s  a n d  A d a p t a t i o n  
T h e  m e r e  f a c t  t h a t  a  c o r n  i s  a  h y b r i d  i s  n o  a s s u r a n c e  t h a t  i t  h a s  
v a l u e .  G r o w e r s  i n  s e l e c t i n g  a  h y b r i d  f o r  p l a n t i n g  s h o u l d  t a k e  c a r e  
t h a t  i t  p o s s e s s e s  t h e  c h a r a c t e r i s t i c s  t h e y  a r e  l o o k i n g  f o r .  I n f o r m a t i o n  
o n  t h e  b e h a v i o r  · o f  m a n y  h y b r i d s  w i t h  r e s p e c t  t o  y i e l d  o f  g r a i n ,  r e ­
s i s t a n c e  t o  e a r  r o t s  a n d  t o  l o d g i n g ,  a n d  m a t u r i t y  ( p e r c e n t a g e  o f  m o i s ­
t u r e  a t  h a r v e s t )  i s  a v a i l a b l e  i n  t h e  r e s u l t s  o f  t h e  c o o p e r a t i v e  c o r n ­
p e r f o r m a n c e  t e s t s  c o n d u c t e d  i n  d i f f e r e n t  t e m p e r a t u r e  z o n e s  a n d  o n  
s e v e r a l  s o i l  t y p e s  i n  I l l i n o i s .  T h e  A g r o n o m y  D e p a r t m e n t ,  U n i v e r s i t y  
o f  I l l i n o i s ,  U r b a n a ,  w i l l  s u p p l y  a n y  i n t e r e s t e d  p e r s o n  w i t h  t h e  l a t e s t  
r e s u l t s  f r o m  t h e s e  t e s t s .  " S t r i p  t e s t s "  o f  c o r n  c o n d u c t e d  b y  f a r m  
b u r e a u s  i n  m a n y  I l l i n o i s  c o u n t i e s  o f f e r  a n o t h e r  s o u r c e  o f  i n f o r m a t i o n  
o n  t h e  p e r f o r m a n c e  a n d  a d a p t a b i l i t y  o f  h y b r i d s .  
, .  
F I G .  3 . - R E S I S T A N C E  T O  L O D G I N G  A N D  S T A L K  B R E A K I N G  I s  I N H E R I T E D  
T h e  o p e n - p o l l i n a t e d  c o r n  ( l e f t  a n d  c e n t e r )  f a i l e d  t o  s t a n d  u p  u n d e r  w i n d s  
a n d  r a i n ;  w h e r e a s  t h e  s t r o n g l y  r o o t e d  h y b r i d  ( r i g h t )  w a s  r e s i s t a n t  t o  l o d g i n g .  
I n  t h e  I l l i n o i s  c o o p e r a t i v e  c o r n - p e r f o r m a n c e  t e s t s  m o s t  o f  t h e  h y b r i d s  s t o o d  u p  
b e t t e r  t h a n  t h e  b e s t  o p e n - p o l l i n a t e d  v a r i e t i e s .  
I  
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After determining which hybrid he wishes to plant, a grower 
should make sure that the seed he buys is true to name, has been pro­
duced in a well-isolated field in which the detasseling has been thoro, 
is well developed and mature, properly cured, nearly free from dis­
colorations or seed-coat injury, and possesses good germination. The 
ability, training, and reliability of the seed grower and the facilities 
at his command for producing hybrid corn seed, are important con­
siderations in evaluating the seed. Certification of seed by the Illinois 
Crop Improvement Association offers some assurance that satisfactory 
standards have been met. 
Corn grown from hybrid seed should not be saved for seed, for this 
second-generation seed will not perform like the first-generation hybrid 
from which it came; in fact the results are more likely to be like 
those of an ordinary open-pollinated strain. The extra vigor of hybrid 
corn is confined to the first hybrid generation. • 
CARING FOR THE SEED 

Avoid Injury to Seed Coats 

Seed ears should be so handled as not to bruise the seed coats. 
The more moisture in the grain, the easier the seed coats will bruise. 
Ears with a rough indentation bruise easily even after they are 
well dried. 
The reason for care at this point is that kernels with broken seed 
coats produce weak, diseased plants, many of which die even before 
coming up thru the ground. Under favorable growing conditions, seed 
treatment with a good dust disinfectant will protect against this kind 
of seedling disease, but under unfavorable growing conditions a broken 
seed coat is detrimental even when the seed is treated. 
Dry Seed Ears Promptly 
In order to retard seed infection, and for best all-round results, 
the seed ears should be gathered from the plants just as soon as they 
are mature, well in advance of freezing temperatures. Usually they are 
ready during the first two weeks of October in central I llinois. Then 
the seed should be dried promptly to a moisture of not over 14 percent. 
The drying stops all mold growth and puts the seed in a dormant 
condition. 
Farmers producing only a small amount of seed may be able to dry 
it properly by placing it in hangers in a heated ventilated room. Hybrid 
seed corn, however, usually is produced in quantities that cannot well 
be handled in hangers. Bin drying by forced hot air at 105 0 to 110 0 F. 
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i s  t h e  m o s t  s a t i s f a c t o r y  w a y  o f  h a n d l i n g  l a r g e  l o t s .  W h e n  a  g r e a t  d e a l  
o f  c o r n  i s  t o  b e  d r i e d ,  a  s e r i e s  o f  b i n s ,  o n e  o f  w h i c h  i s  f i l l e d  e a c h  d a y ,  
i s  b e s t .  W h e n  t h e  s e e d  i n  t h e  f i r s t  b i n  i s  d r y ,  u s u a l l y  a f t e r  a b o u t  a  
w e e k ,  t h e  b i n  i s  e m p t i e d ,  a n d  r e f i l l e d  w i t h  f r e s h  c o r n .  F o r  s m a l l e r  l o t s  
r a n g i n g  u p  t o  1 S O  o r  2 0 0  b u s h e l s ,  t h e  s l a t t e d  f l o o r  d r i e r  ( F i g .  4 )  i s  
s a t i s f a c t o r y .  W i t h  t h i s  a r r a n g e m e n t  c o r n  c a n  b e  d r i e d  s a t i s f a c t o r i l y  i n  
t w o  w e e k s .  
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F I G .  4  . - C R O S S - S E C T I O N  O F  A  S L A T T E D - F L O O R  C O R N  D R I E R  
T h i s  t y p e  o f  d r i e r  w i l l  t a k e  c a r e  o f  1 0 0  t o  2 0 0  b u s h e l s  o f  e a r  c o r n  p i l e d  
t o  2  f e e t  d e e p  o n  t h e  s l a t t e d  f l o o r .  S o m e  o f  t h e  e s s e n t i a l  f e a t u  r e s  a r e :  a  t i g h t  
b u i l d i n g  w i t h  a m p l e  a n d  p r o p e r l y  l o c a t e d  v e n t i l a t o r s ,  a  f u r n a c e  o r  l a r g e  s t o v e ,  
a n d  a  s h e e t - m e t a l  b a f A e  l o c a t e d  a t  l e a s t  1 8  i n c h e s  b e l o w  t h e  s l a t t e d  f l o o r .  ( D e ­
s i g n e d  a t  W i s .  A g r .  E x p .  S t a . )  
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For further information concerning the building and operation of 
drying equipment, write to the Department of Agricultural Engineer­
ing, University of Illinois, Urbana. 
Discard Undesirable Ears 
In open-pollinated corn the ears should be carefully culled in order 
to maintain high quality in the strain. In hybrid corn the heredity is 
fixed , and a seed grower producing double crosses need not be con­
cerned with maintaining a given type of ear or improving the strain. 
Hybrid seed ears, however, like open-pollinated ears, should be culled 
to remove those infected with rot. 
Ears are undesirable for seed when they show a rotted shank at­
tachment or rot anywhere on the ear. The kernels should be free from 
discoloration and streaks, and should show a bright clear germ. Some­
times when the rot is localized on a small part of the ear, it may pos­
sibly be satisfactory to remove the rotted or discolored part plus an 
additional inch of apparently good kernels, and then use the remainder 
for seed provided the remaining kernels are entirely free from dis­
colorations. 
As yet experiments on the extent to which culling should be prac­
ticed in hybrid corn are very meager. 
Make Composite Germination Test of Hybrids 
The individual-ear test for vigor and freedom from disease, used 
extensively for seed selection in Illinois, has probably been effective 
in improving the resistance of open-pollinated corn to seedling diseases, 
but it apparently is not worth the expense in hybrid seed. In hybrids, 
breeding for disease resistance is accomplished by other more direct 
methods, and so far as avoiding infected seed is concerned, there are 
now some substitutes for the germination test. Early seed selection 
and prompt, rapid drying help to avoid some infection that might 
otherwise take place; and seed treatment helps to control seedling 
diseases where the seed infection has not progressed too far. The worst 
hazard to good germination is an early and severe cold wave before 
the corn is picked. A Diplodia epidemic may also cause trouble. 
After hybrid seed has been dried, culled, and shelled, a composite 
germination test should be made. The Illinois Crop Improvement As­
sociation considers that corn germinating 90 percent strong plants is 
good enough for certification, provided the seed has passed in other 
respects. This allows for a maximum of 10 percent of kernels with 
poor germinability-weak sprouts and dead kernels. 
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T r e a t  S e e d  W i t h  G o o d  D i s i n f e c t a n t  
T h e  t r e a t m e n t  o f  s e e d  c o r n  w i t h  g o o d  s e e d  d i s i n f e c t a n t s  o f f e r s
r  
u n d e r  u s u a l  c o n d i t i o n s ,  c o n s i d e r a b l e  p r o t e c t i o n  a g a i n s t  t h e  s e e d l i n g  d i s ­
e a s e s  d i s c u s s e d  o n  p a g e s  1 5  t o  1 7 .  T h e s e  d i s e a s e s  c a u s e  m o s t  i n j u r y  
w h e n  c o r n  p l a n t i n g  i s  f o l l o w e d  b y  c o l d  w e a t h e r .  U n d e r  c r i t i c a l  c o n ­
d i t i o n s  s e e d  t r e a t m e n t  m a y  s a v e  t h e  n e c e s s i t y  o f  r e p l a n t i n g .  
H y b r i d  s e e d  b e n e f i t s  f r o m  s e e d  t r e a t m e n t  j u s t  a s  m u c h  a s  o p e n ­
p o l l i n a t e d  s e e d .  
O n l y  t h o s e  d i s i n f e c t a n t s  e s p e c i a l l y  p r e p a r e d  a n d  s o l d  f o r  t r e a t i n g  
s e e d  c o r n  s h o u l d  b e  u s e d .  N o t  a l l  m a t e r i a l s  s o l d  f o r  t h i s  p u r p o s e  a r e  
w o r t h  w h i l e .  S o m e  c o m m e r c i a l  p r o d u c t s  t e s t e d  b y  t h i s  S t a t i o n  p r o v e d  
d e c i d e d l y  i n f e r i o r  t o  t h e  b e t t e r  o n e s ,  o r  w e r e  e v e n  e n t i r e l y  w o r t h l e s s .  
T h o s e  l i s t e d  b y  t r a d e  n a m e s  i n  T a b l e  2  h a v e  p r o v e d  e f f e c t i v e .  
T A B L E  2 . - E F F E C T S  O F  S E E D  T R E A T M E N T S ,  T I M E  O F  T R E A T M E N T ,  A N D  M E T H O D S  O F  
S T O R A G E  A F T E R  T R E A T M E N T ,  O N  I N C R E A S E S  I N  Y I E L D  O F  Y E L L O W  D E N T  C O R N  
( F o u r - y e a r  a v e r a g e ,  1 9 3 1  t o  1 9 3 5 ,  U r b a n a ,  I l l i n o i s )  
T r e a t m e n t  L e n g t h  o f  
P l a c e  o f  s t o r a g e  
A v e r a g e  i n c r e a s e  i n  y i e l d  
u s e d  s t o r a g e  a f t e r  t r e a t m e n t  
f r o m  s e e d  t r e a t m e n t  
d a y s  
b u .  p e r c / .  
S e m e s a n  J r .  . . . . . . . . . . . . .  
1  H e a t e d  b u i l d i n g  3 . 9  
7 . 6  

7 8 - 9 1  
H e a t e d  b u i l d i n g  3 . 7  
7 . 2  
7 8 - 9 1  O p e n  s h e d  
1 . 1  
2 . 2  
M e r k o .  
. . . .  . . . . . . . . . . .  
1  
H e a t e d  b u i l d i n g  1 . 3  
2 . 5  
7 8 - 9 1  
H e a t e d  b u i l d i n g  2  .  4  
4  .  7  
7 8 - 9 1  
O p e n  s h e d  
. 5  1 . t >  
B a r b a k  l 1 1 a  . .  . . . . . . . . . .  1  H e a t e d  b u i l d i n g  2 . 0  4 . 0  
7 8 - 9 1  
H e a t e d  b u i l d i n g  
2 . 4  4 . 8  
7 8 - 9 1  
O p e n  s h e d  
- . 6  
- 1 . 1  
N o n e  . . . .  . . . . . .  . . . . . . .  .  .  . . .  H e a t e d  b u i l d i n g  ( 5 1  b u .  y i e l d )  

I
- _ . _ - - - - -
- - - - - - - - - ­
a B a r b a k  1 1 1  h a s  n o w  b e e n  r e p l a c e d  b y  B a r b a k - C ,  w h i c h  f r o m  l i m i t e d  t e s t s  a p p e a r s  t o  b e  
a n  i m p r o v e m e n t .  
A t  a n  o u t l a y  o f  a b o u t  2  c e n t s  a n  a c r e  f o r  t h e  d i s i n f e c t a n t ,  f a r m e r s  
o f  t h e  n o r t h e r n  a n d  c e n t r a l  s e c t i o n s  o f  I l l i n o i s  m a y ,  u n d e r  a v e r a g e  
c o n d i t i o n s ,  b e  f a i r l y  c o n f i d e n t  o f  a n  i n c r e a s e  o f  2  o r  m o r e  b u s h e l s  a n  
a c r e  i n  t h e i r  y i e l d s  o f  d e n t  c o r n  b y  a p p l y i n g  a  g o o d  s e e d  t r e a t m e n t .  
T h i s  s t a t e m e n t  i s  b a s e d  o n  t e s t s  o f  s a m p l e s  o f  c o r n  w h i c h  w e r e  o b ­
t a i n e d  f r o m  m o r e  t h a n  4 0 0  f a r m e r s  i n  c e n t r a l  I l l i n o i s  i n  t h e  s e a s o n s  
1 9 2 8  t o  1 9 3 2 ,  c o m p o s i t e d  a n d  g r o w n  u n d e r  s e v e r a l  d i f f e r e n t  s o i l  c o n ­
d i t i o n s .  T h e  b e s t  s e e d  t r e a t m e n t s  u s e d  i n  t h e  t e s t  g a v e  a n  a v e r a g e  
i n c r e a s e  o f  a b o u t  3  b u s h e l s  a n  a c r e  ( F i g .  5 ) .  I n  t h e  I l l i n o i s  c o r n - p e r ­
f o r m a n c e  t e s t s  d i s t r i b u t e d  t h r u o u t  t h e  s t a t e  d u r i n g  1 9 3 5  a n d  1 9 3 6 ,  t h e  
a v e r a g e  i n c r e a s e  i n  y i e l d  f r o m  s e e d  t r e a t m e n t  w i t h  N e w  I m p r o v e d  
S e m e s a n  J r .  w a s  2 . 6  b u s h e l s  a n  a c r e .  
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Storage of treated seed in a dry building has caused no Injury 
to the seed in experiments with three corn-seed disinfectants (Table 2). 
However, when storage was in a shed with open sides but a good 
roof, and the grain stored in sacks up close to the roof, there followed 
some reduction in stand and yield of grain as compared with that from 
seed freshly treated. In other experiments treated seed stored for a 
year gave results nearly identical with seed stored untreated and then 
treated just before planting. All these experiments were conducted 
FIG. 5.-SEED TREATMENT SOMETIMES CAUSES MARKED DIFFERENCES 
IN VEGETATIVE GROWTH AND YIELD OF GRAIN 
Striking differences in vegetative growth occurred in 1935, when corn plant­
ing was followed by three weeks of cool, rainy weather. Similar differences 
were observed in 1929. Ordinarily, however, when fairly good seed is used, the 
effect of seed treatment cannot be detected readily until the husked corn is 
weighed. 
with first-quality seed that had been dried to 12 percent moisture 
before the treatments were applied. 
Seed treatment is not, of course, a remedy against all corn diseases 
-it does not control smut, ear rot, stalk rot, or root rot directly,-but 
the better vigor and the more advanced development of the plants 
from treated seed may tend slightly to check such diseases. 
Claims have been made by some manufacturers that their disin­
fectants not only protect corn seedlings against disease infection but 
that they also control insects that attack corn in the ground shortly 
after planting. Tests of some of such compounds in Illinois have failed 
to substantiate these claims. 
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A p p l y i n g  t h e  S e e d  T r e a t m e n t  
T h e  c o m m e r c i a l  s e e d  d i s i n f e c t a n t s  m e n t i o n e d  i n  T a b l e  2  s h o u l d  
b e  a p p l i e d  a t  t h e  r a t e  o f  l Y z  t o  2  o u n c e s  t o  a  b u s h e l  o f  s h e l l e d  c o r n .  
A n y  e x c e s s  o f  d i s i n f e c t a n t  n o t  a d h e r i n g  t o  t h e  s e e d  s h o u l d  b e  s c r e e n e d  
o f f  ( b u t  n o t  f a n n e d ) ,  o r  t h e  a p p l i c a t i o n  s h o u l d  b e  s o  a d j u s t e d  t h a t  
t h e r e  w i l l  b e  n o  e x c e s s .  A  b a r r e l  c h u r n  d o e s  v e r y  w e l l  f o r  s m a l l  
q u a n t i t i e s  o f  s e e d ,  b u t  s h o u l d  b e  f i l l e d  o n l y  o n e - t h i r d  f u l l  o f  g r a i n .  
A  g o o d  m i x i n g  m a c h i n e ,  h a n d l i n g  a  b u s h e l  o f  s e e d  a t  a  t i m e ,  c a n  b e  
m a d e  f r o m  a  3 0 - g a l l o n  m e t a l  o i l  d r u m  ( F i g .  6 ) .  A  c o n c r e t e  m i x e r  
F I G .  6 . - A  S T E E L  O I L  D R U M  M A K E S  A  G O O D  S E E D - T R E A T I N G  M A C H I N E  
O n e  h a l f  o f  o n e  o f  t h e  d r u m  h e a d s  i s  c u t  o u t ,  a n d  a  t i g h t - f i t t i n g  h i n g e d  l i d  
i s  p u t  i n  i t s  p l a c e .  A  s h a f t  m a d e  o f  o n e - i n c h  i r o n  p i p e  i s  f a s t e n e d  i n  a  d i a g o n a l  
p o s i t i o n  t h r u  t h e  d r u m .  O n e  o r  s e v e r a l  b a f f l e  b o a r d s  s h o u l d  b e  f a s t e n e d  o n  t h e  
i n s i d e .  T h i s  s i z e  o f  d r u m  t r e a t s  o n e  b u s h e l  o f  s e e d  a t  a  t i m e .  I t  i s  s u i t a b l e  f o r  
a l l  k i n d s  o f  f a r m  s e e d s .  
a n s w e r s  t h e  p u r p o s e  i f  a  t i g h t  l i d  c a n  b e  f i x e d  o v e r  t h e  o p e n m g .  
V a r i o u s  c o m m e r c i a l  m i x e r s  a r e  o n  t h e  m a r k e t .  
U s e  c a r e  t o  A V O I D  I N H A L I N G  T H E  C H E M I C A L  D U S T  u s e d  
i n  t r e a t i n g  s e e d .  D o  t h e  m i x i n g  o u t  o f  d o o r s ,  o r  p l a c e  t h e  a p p a r a t u s  o n  a  
b a r n  f l o o r  w i t h  t h e  d o o r s  o p e n  o n  b o t h  s i d e s .  R e s p i r a t o r s  t h a t  f i t  o v e r  
t h e  m o u t h  a n d  n o s e  s o  a s  t o  p r o t e c t  t h e  o p e r a t o r  a r e  l o w  i n  p r i c e  a n d  
c a n  b e  p u r c h a s e d  i n  s o m e  d r u g  s t o r e s .  M i x i n g  t h e  d u s t  w i t h  t h e  g r a i n  b y  
m e a n s  o f  a  s h o v e l  s h o u l d  n e v e r  b e  a t t e m p t e d ,  f o r  t h r e e  r e a s o n s :  ( 1 )  a  
g o o d  c o a t i n g  o f  t h e  s e e d  c a n n o t  b e  o b t a i n e d ;  ( 2 )  t o o  m u c h  o f  t h e  d u s t  
i s  l o s t  i n  t h e  a i r ,  a n d  ( 3 )  t h e  m e t h o d  i s  e x t r e m e l y  d a n g e r o u s  t o  t h e  
h e a l t h  o f  t h e  o p e r a t o r .  A l l  t h e  d i s i n f e c t a n t s  r e c o m m e n d e d  h e r e  f o r  
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treating seed corn contain mercury-a CUMULATIVE POISON. 
Even small amounts inhaled from time to time accumulate in the 
system and if continued reach dangerous proportions. 
Seed Treatment Reduces Danger in Early Planting 
Treated seed can be planted early with greater safety than un­
treated seed because there is less danger of damage should unfavor­
able weather delay sprouting. It has often been demonstrated that 
when seed of good quality from full-season varieties is used, the early­
planted corn (May 1 to 10 at Urbana) usually yields the best. 
Seed Treatment Not a Substitute for Good Seed 
Seed treatment, it should be emphasized, is not a substitute for 
good seed, but is usually worth while as an additional measure. This 
is true for hybrids as well as for open-pollinated varieties. 
Growers of sweet corn will be interested in knowing that some of 
the same treatments that have proved beneficial on dent corn have 
caused substantial increases in the yield of prime canning corn also. 
NO PART OF PLANT IMMUNE FROM ATTACK 
From the time the kernel sprouts in the soil until the ear is mature 
and has become dry enough to "keep," the possibility is ever present 
of disease organisms gaining foothold and checking the vigor of the 
corn plant and its ability to yield normal amounts and quality of grain. 
Any part of the plant may be attacked; no part is immune. 
Fungi are the most common causes of diseases in plants, tho bac­
terial infection, insect infestation, and unfavorable environmental con­
ditions all contribute to the losses in Illinois cornfields. 
Seedling Diseases 
About seven different seedling diseases are recognized in Illinois, 
and no doubt more exist. They cause poor stands and blighted and 
weak plants. The weak plants usually remain alive thruout the season, 
but are handicapped and do not yield well. 
Seedling diseases may be caused by ear-rot fungi. Ears that have 
been lightly attacked by ear-rot fungi are often selected for seed if 
the attack has not gone far enough to rot the kernels noticeably. Unless 
the seed from such ears is treated with the proper chemicals, the 
fungi may injure the seedlings after the kernels sprout. The effect of 
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o n e  o f  t h e s e  f u n g i ,  D i p l o d i a ,  i s  s h o w n  i n  F i g .  7 .  E a r l y  p i c k i n g  o f  
s e e d  c o r n  a n d  p r o m p t  d r y i n g  o f  t h e  g r a i n  t o  1 4  p e r c e n t  m o i s t u r e  h e l p s  
t o  p r e v e n t  s o m e  o f  t h e  k e r n e l  i n f e c t i o n s  f r o m  t a k i n g  p l a c e .  
O r g a n i s m s  p r e s e n t  i n  t h e  s o i l  b e f o r e  t h e  s e e d  i s  p l a n t e d  a r e  a n o t h e r  
i m p o r t a n t  c a u s e  o f  s e e d l i n g  d i s e a s e s .  W h e n  t h e  s e e d  c o a t  i s  b r o k e n  
o r  p a r t l y  r e m o v e d  f r o m  t h e  c r o w n  ( d a m a g e  b y  m i c e  o r  c o r n  e a r  
F I G .  7 . - S E E D L I N G S  G R O W N  F R O M  D I P L O D I A - I N F E C T E D  S E E D  A R E  

S T U N T E D  A N D  V V E A K  

A l l  f o u r  o f  t h e  i n f e c t e d  s e e d s  ( l e f t )  g e r m i n a t e d ,  b u t  w h e n  t h e  p i c t u r e  w a s  
t a k e n  o n e  o f  t h e  s p r o u t s  w a s  d e a d ,  o n e  w a s  d y i n g ,  a n d  a n o t h e r  w a s  s o  b a d l y  
r o t t e d  a t  t h e  b a s e  t h a t  i t  i s  d o u b t f u l  w h e t h e r  i t  w o u l d  h a v e  g r o w n  t o  m a t u r i t y .  
A  s e e d l i n g  l i k e  t h e  o n e  a t  t h e  e x t r e m e  l e f t  p r o b a b l y  w o u l d  n o t  d i e  a s  a  r e s u l t  
o f  t h e  i n f e c t i o n ,  b u t  t h e  m a t u r e  p l a n t  w o u l d  l a c k  v i g o r :  n o t e  r o t  a t  l o w e r  e n d  
o f  m e s o c o t y l  n e a r  t h e  k e r n e l ,  a n d  t h e  p o o r  v i g o r  c o m p a r e d  w i t h  t h a t  o f  t h e  
h e a l t h y  s e e d l i n g  ( e x t r e m e  r i g h t ) .  
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FIG. 8.-SEEn-COAT I NJURY I NCREASES DAMAGE FROM SOIL I NFECTION 
The same ears supplied the seed for these two plots of corn plants, but 
from the crowns of the kernels planted at the lef t parts of the seed coats had 
been removed, whereas the kernels planted at the ri ght were sound. If a good 
seed treatment had been used, there would have been compa ratively little differ­
ence between the two groups. 
worms, or by rough handling), the fungi from the soi l can enter the 
seed at once, without waiting until the seed coat is ruptured during 
the germination process. Considerable loss to stand and plant vigor 
may thus occur ( Fig. 8 ) even under favorable germinating conditions. 
Even the seedlings from well-matured kernels that are protected by 
sound seed coats may be damaged by soil infection when the corn 
germinates slowly because of a period of cold weather following 
planting. 
Infections remaining in the seed after prompt drying or coming 
from organisms in the soil can be overcome to a large extent by treat­
ing the seed with a good corn-seed disinfectant. Such disinfectants are 
readily available commercially. 
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C o m m o n  S m u t  
S m u t  m a y  o c c u r  o n  a n y  o f  t h e  a b o v e - g r o u n d  p a r t s  o f  t h e  c o r n  
p l a n t  ( F i g .  9 ) .  T h e  s w e l l i n g s  a r e  i r r e g u l a r ,  a n d  v a r y  f r o m  t h e  s i z e  o f  
a  p e a  t o  t h a t  o f  a  l a r g e  d o u b l e  f i s t .  
A t  f i r s t  t h e  s w e l l i n g s  a r e  n e a r l y  w h i t e  i n  t h e  i n t e r i o r  a n d  a r e  
c o v e r e d  b y  a  g l i s t e n i n g  w h i t e  m e m b r a n e .  B u t  s o o n  t h e  g a l l s  t u r n  d a r k  
a s  t h e  m a s s  i s  c o n v e r t e d  i n t o  b l a c k  s m u t  s p o r e s ,  a n d  t h e  m e m b r a n e  
b e c o m e s  m o r e  f r a g i l e  a n d  f i n a l l y  b r e a k s .  T h e  m i l l i o n s  o f  t i n y  s m u t  
s p o r e s  o f  t h e  f u n g u s  U s t i l a g o  z e a e  a r e  t h e n  r e l e a s e d  a n d  b l o w n  a b o u t  
b y  t h e  w i n d .  
L o s s e s  f r o m  s m u t  a r e  i n f l u e n c e d  b y  d i f f e r e n c e s  i n  i n h e r i t e d  r e s i s t ­
a n c e  o f  t h e  v a r i e t y  o r  h y b r i d  u s e d  a n d  b y  e n v i r o n m e n t a l  f a c t o r s .  S o m e  
o f  t h e  l e a d i n g  h y b r i d s  o f  w h i c h  s e e d  i s  n o w  a v a i l a b l e  a r e  m o r e  r e s i s t ­
a n t  t h a n  a r e  o p e n - p o l l i n a t e d  v a r i e t i e s .  D a t a  t a k e n  b y  t h e  I l l i n o i s  
N a t u r a l  H i s t o r y  S u r v e y  i n d i c a t e  a n  a v e r a g e  l o s s  o f  2 . 3  p e r c e n t  t o  t h e  
I l l i n o i s  c o r n  c r o p  f r o m  s m u t  f o r  t h e  y e a r s  1 9 1 7  t o  1 9 3 7  i n c l u s i v e .  T h e  
v a r i a t i o n  r a n g e d  f r o m  l e s s  t h a n  o n e - h a l f  o f  1  p e r c e n t  i n  e a c h  o f  t h e  
y e a r s  1 9 2 5 ,  1 9 2 7 ,  a n d  1 9 3 7  t o  8  p e r c e n t  i n  1 9 3 4 .  I n  t h e  l a t t e r  y e a r  
c h i n c h  b u g  d a m a g e  a l s o  w a s  m o r e  s e v e r e ,  f o r  t h e  s t a t e  a s  a  w h o l e ,  
t h a n  a t  a n y  o t h e r  t i m e  d u r i n g  t h e  p e r i o d  1 9 1 7 - 1 9 3 7 .  
A l t h o  t h e  e n v i r o n m e n t a l  c o n d i t i o n s  c o n d u c i v e  t o  s m u t  d e v e l o p m e n t  
a r e  c o m p l e x  a n d  n o t  f u l l y  u n d e r s t o o d ,  s m u t  s e e m s  t o  b e  l e a s t  i n j u r ­
i o u s  w h e n  g r o w i n g  c o n d i t i o n s  a r e  f a v o r a b l e  t h r u o u t  t h e  s e a s o n  s o  t h a t  
t h e  c o r n  g r o w s  s t e a d i l y  a n d  n o r m a l l y .  L a t e  p l a n t i n g ,  p o o r  s o i l ,  o r  s o i l  
e s p e c i a l l y  r i c h  i n  n i t r o g e n  t e n d  t o  i n c r e a s e  s m u t  l o s s e s .  D r o u t h ,  s l a s h ­
i n g  o f  t h e  l e a v e s ,  a n d  o t h e r  d e c i d e d l y  u n f a v o r a b l e  f a c t o r s - e s p e c i a l l y  
b e f o r e  t h e  p l a n t s  h a v e  t a s s e l e d - a l s o  o f t e n  i n c r e a s e  s m u t .  R e m o v a l  o f  
t h e  e a r s  i n  t h e  e a r l y  m i l k  s t a g e ,  o r  f a i l u r e  o f  p o l l i n a t i o n ,  m a y  e n c o u r ­
a g e  s m u t  d e v e l o p m e n t .  
I n v e s t i g a t i o n s  c a r r i e d  o u t  i n  s e v e r a l  d i f f e r e n t  s t a t e s  r e v e a l  t h a t  
s m u t  c a u s e s  c o n s i d e r a b l e  b a r r e n n e s s  a n d  r e d u c t i o n  i n  t h e  s i z e  o f  e a r s ,  
t h a t  g a l l s  o n  t h e  s t a l k  a b o v e  t h e  e a r  a r e  m o r e  i n j u r i o u s  t h a n  t h o s e  
b e l o w  t h e  e a r ,  a n d  t h a t  g a l l s  o n  t h e  e a r  a r e  u s u a l l y  m o r e  d e s t r u c t i v e  
t h a n  i n  a n y  o t h e r  l o c a t i o n .  D a m a g e  d e p e n d s  a l s o  o n  t h e  s i z e  a n d  n u m ­
b e r  o f  g a l l s  p r e s e n t .  S m a l l  g a l l s  o n  l e a v e s  o r  t a s s e l s  a p p e a r  t o  c a u s e  
l i t t l e  o r  n o  d a m a g e ,  b u t  t a s s e l  s m u t ,  a s  s h o w n  i n  F i g .  9 ,  o r  g a l l s  2  o r  
m o r e  i n c h e s  i n  d i a m e t e r  o n  t h e  s t a l k  a b o v e  t h e  e a r ,  m a y  b e  e x p e c t e d  
t o  r e d u c e  t h e  y i e l d  o f  i n f e c t e d  p l a n t s  3 0  t o  1 0 0  p e r c e n t .  G a l l s  o f  t h e  
s a m e  s i z e  b e l o w  t h e  e a r  c a u s e  a b o u t  h a l f  t h a t  d a m a g e .  
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FIG. 9.-COMMON SMUT MAY OCCUR ON ANY OF THE ABOVE-GROUND 
P ARTS OF THE CORN PLANT 
What infection with common smut will do is shown here on the leaf 
(A), on the tassel (B ), on the stalk (C ), and on the ear (D ). The spores are 
not seed-borne, as are the smuts of the small grains, but are carried to the plant 
by the air. This smut attacks only corn. 
2 0  
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B l a c k  B u n d l e  D i s e a s e  
T h e  b l a c k  b u n d l e  d i s e a s e  i s  c h a r a c t e r i z e d  b y  b a r r e n n e s s ,  p o o r  e a r  
d e v e l o p m e n t  o r  m u l t i p l e  e a r s  a t  t h e  s a m e  n o d e ,  a n d  o f t e n  a  r e d d i s h ­
p u r p l e  d i s c o l o r a t i o n  o f  t h e  p l a n t  a f t e r  t h e  e a r s  a r e  i n  t h e  d e n t  s t a g e .  
A t  t h i s  s t a g e  i n  s u c h  p l a n t s  b l a c k e n e d  v a s c u l a r  b u n d l e s
1  
( F i g .  1 0 )  m a y  
u s u a l l y  b e  o b s e r v e d  i n  s o m e  p a r t  o f  t h e  s t a l k .  P l a n t s  s o m e t i m e s  e x ­
h i b i t  o u t w a r d l y  a n  a p p e a r a n c e  o f  t h e  b l a c k  b u n d l e  d i s e a s e ,  y e t  w h e n  
F I G .  1 O . - A  H E A L T H Y  S T A L K  ( L e f t )  A N D  T H R E E  O T H E R S  A F F E C T E D  
W I T H  B L A C K  B U N D L E  D I S E A S E  
W h e n  i n  a  h e a l t h y  c o n d i t i o n  t h e  v a s c u l a r  b u n d l e s  ( s t r a n d s  t h a t  c o n d u c t  t h e  
w a t e r  a n d  f o o d  t h r u  t h e  p l a n t )  a r e  n e a r l y  w h i t e .  D a r k e n e d  b u n d l e s  h a v e  b e e n  
a s s o c i a t e d  w i t h  b a r r e n n e s s  o r  p o o r  e a r  d e v e l o p m e n t  i n  o p e n - p o l l i n a t e d  c o r n .  
t h e  s t a l k s  a r e  c u t  t h e  b l a c k e n e d  b u n d l e s  c a n n o t  b e  f o u n d ;  o r  t h e  s t a l k s  
m a y  c o n t a i n  b l a c k  b u n d l e s  w i t h o u t  s h o w i n g  o u t w a r d  s y m p t o m s .  
T h e  b l a c k  b u n d l e  d i s e a s e  h a s  b e e n  r e p o r t e d  t o  b e  c a u s e d  b y  a t t a c k  
b y  t h e  f u n g u s  C e p h a l o s p o r i u m  a c r e m o n i u m ,  o r  b y  h e r i t a b l e  r e s p o n s e s  
t o  s e v e r a l  d i f f e r e n t  e n v i r o n m e n t a l  c o n d i t i o n s .  S o m e  d o u b t  s t i l l  r e m a i n s  
c o n c e r n i n g  t h e  e x a c t  n a t u r e  o f  t h i s  d i s e a s e .  
w V a s c u l a r  b u n d l e "  i s  a  t e c h n i c a l  n a m e  a p p l i e d  t o  s t r a n d s  s c a t t e r e d  t h r u o u t  
t h e  s t a l k  a n d  o t h e r  p a r t s  o f  t h e  c o r n  p l a n t  t h r u  w h i c h  t h e  s a p  f l o w s .  
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Bacterial Wilt 
(Stewart's Disease) 
Bacterial wilt is most destructive to early varieties of sweet corn, 
popcorn, and flint corn, but it may also attack late sweet corn and dent 
corn. Sweet-corn plants in any stage of development are subject to 
attack by this disease. Some infected plants succumb when only 6 
inches or a foot high, while others live long enough to produce ears. 
Young sweet-corn plants infected with this disease may wilt very 
much as tho they had been cut off beneath the soil. When such plants 
are cut open longitudinally, the interior of the base of the stalk is 
likely to be dark. Plants a foot or more tall may show, previous to 
wilting, one or several broad light green or yellowish streaks down the 
leaf blades. 
FIG. 11.-SWEET CORN SEVERELY INFECTED WITH BACTERIAL WILT (Left) 
Bacterial wilt causes great losses in the early varieties of sweet corn. It also 
occurs in dent corn, but is not so important in that crop, and the wilted condition 
is not so likely to develop. The plant at the right showed no symptoms of 
infection. 
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T h e  t a s s e l s  o f  o l d e r  p l a n t s  t h a t  a r e  i n f e c t e d  m a y  d i e  s o o n  a f t e r  
e l o n g a t i o n  a n d  a p p e a r  n e a r l y  w h i t e .  M a n y  i n f e c t e d  p l a n t s  a r e  s t u n t e d ,  
s o m e  b e i n g  a t  t a s s e l i n g  t i m e  o n l y  h a l f  a s  l a r g e  a s  t h e  h e a l t h y  p l a n t s  
( F i g .  1 1 ) .  A  g r a d u a l  d y i n g  a n d  d r y i n g  o u t  o f  t h e  l e a v e s  o f t e n  t a k e s  
p l a c e ,  p r o g r e s s i n g  f r o m  t h e  t i p s  o f  t h e  b l a d e s  d o w n w a r d  a n d  f r o m  
t h e  m a r g i n s  i n w a r d .  T h i s  t y p e  o f  t h e  i n f e c t i o n  t h u s  a c t s  a s  a  b l i g h t  
r a t h e r  t h a n  a s  a  w i l t .  
T h e  s u r e s t  i n d i c a t i o n  o f  b a c t e r i a l  w i l t  i s  t h e  b a c t e r i a l  o o z e  t h a t  
e x u d e s  f r o m  t h e  v a s c u l a r  b u n d l e s  w h e n  t h e  s t e m  i s  c u t  c r o s s w i s e .  T h i s  
t e s t  s h o u l d  b e  t r i e d  b e f o r e  t h e  p l a n t  h a s  c o m p l e t e l y  w i l t e d .  I n  a  f e w  
m i n u t e s  a f t e r  t h e  s t e m  i s  c u t ,  v e r y  s m a l l  d r o p l e t s  o f  t h e  y e l l o w  o r  
F I G .  1 2 . - B L I G H T E D  L E A V E S  A N D  R O T T E D  S T A L K S  O F  D E N T  C O R N  
C A U S E D  B Y  B A C T E R I A L  W I L T  
I n  d e n t  c o r n  b a c t e r i a l  w i l t  o c c u r s  c h i e f l y  a s  b l i g h t i n g  o f  t h e  l e a v e s  a n d  i n ­
t e r n a l  r o t t i n g  o f  t h e  s t a l k s .  T h e  s t r e a k i n g  a l o n g  t h e  v e i n s  o f  t h e s e  l e a v e s  w a s  
c a u s e d  b y  l o c a l i z e d  i n f e c t i o n s .  I n  b a d l y  i n f e c t e d  s t a l k s ,  e s p e c i a l l y  i n  t h e  l o w e r  
p a r t s ,  t h e  h o l l o w  c o n d i t i o n  h e r e  s h o w n  i s  c o m m o n .  A  h e a l t h y  s t a l k  s p l i t  l o n g i ­
t u d i n a l l y  i s  s h o w n  a t  t h e  r i g h t .  T h e s e  s y m p t o m s  o f  b a c t e r i a l  w i l t  a r e  s o m e ­
t i m e s  c o n f u s e d  w i t h  l e a f  b l i g h t s  a n d  s t a l k  r o t s  r e s u l t i n g  f r o m  o t h e r  c a u s e s .  
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white slime ooze out of the bundles. If the point of a pencil or other 
object is touched to one of these droplets and then pulled away, the 
slime can be stretched some distance. In advanced cases the bundles 
themselves turn brown. 
In dent corn definite wilting as a result of this disease rarely occurs, 
but some cases of extreme stunting have been observed where the 
plants were not more than half their usual height. A hollowing out of 
the stem (Fig. 12) as a result of wilt infection occurs more commonly 
in dent corn than in sweet corn. This condition may be accompanied 
by more or less firing of the leaves. Late infections directly on the 
leaves also may occur in dent corn (Fig. 12). 
Wilt infections have been found to be likely to occur after mild 
winters. The occurrence appears to be related, at least in part, to 
winter survival of flea beetles, in which the wilt bacterium passes from 
one season to the next. 
Some sweet-corn hybrids resistant to bacterial wilt and of excellent 
quality have been produced. The one in most general use at the present 
time in Illinois is Golden Cross Bantam. As yet no extra-early resistant 
hybrids are available. 
Stalk Rots 
Diplodia fungus, which readily attacks and rots the stalks of sus­
ceptible corn plants (Figs. 13 and 14) , is common in Illinois cornfields. 
Extensive damage is more common when the green surface of the 
leaves has first been diminished by other diseases, by insects, by 
drouth, firing, hail, or early frost injury. Some of the hybrids are 
very resistant to Diplodia stalk rot. These same hybrids mayor may 
not be resistant also to Diplodia ear rot. Apparently different factors 
are responsible for resistance to Diplodia invasion in these two regions 
of the plant. 
Diplodia rot seldom becomes noticeable in the stalks until the ears 
are in the milk stage, and usually not until after the kernels have 
dented. Some of the infection comes from spores that have washed 
down behind the leaf sheaths; and recent experiments in Iowa have 
demonstrated that infection at the crown may come from infected soil 
or from the planting of Diplodia-infected seed. While proper seed 
treatment controls Diplodia seedling disease, it fails, according to those 
experiments, to stop crown infection. 
The areas affected by Diplodia on leaf sheaths and stalks range in 
surface appearance from a dull brown to a deep straw color at first, 
tho later the central part may turn gray, especially on the leaf sheaths. 
Infected stalks frequently die prematurely, and after that the little black 
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F I G .  1 3 . - T H R E E  D I P L O D I A  R O T T E D  S T A L K S  ( R i g h t ) - H E A L T H Y  S T A L K  ( L e f t )  
T h e s e  s t a l k s  w e r e  c u t  o p e n  w h e n  t h e  e a r s  h a d  r e a c h e d  m a t u r i t y .  T h e  o u t e r  
s u r f a c e  o v e r  t h e  r o t t e d  a r e a s  i s  d i s c o l o r e d ,  a n d  i n  a d v a n c e d  c a s e s  t h e  s t a l k s  c a n  
e a s i l y  b e  c o m p r e s s e d  w i t h  t h e  f i n g e r s .  I n f e c t i o n s  u s u a l l y  s t a r t  n e a r  t h e  g r o u n d  
b u t  m a y  s t a r t  a t  a n y  o f  t h e  j o i n t s .  
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FIG. 14.-DIPLODIA STALK ROT Is ONE IMPORTANT CAUSE OF DOWN CORN 
Much of the open-pollinated corn shown in the plot at the right was broken 
down. The hybrid corn shown at the left was resistant to Diplodia stalk rot 
and stood erect. (Test plots on Claire Golden f<t rm, Rock Island county) 
fruiting dots (pycnidia) appear somewhat similar to those shown on the 
husks in Fig. 18. Where the nodes or joints of the stalk are close 
together, as at the crown or in the shank, infection readily passes thru 
several nodes; but where they are widely separated the rot more often 
than not is limited to the node where the infection started. 
Other kinds of stalk rot-Fusarium and two kinds of bacterial 
rots-occasionally do considerable damage in Illinois. Still another 
kind of stalk rot is sometimes met on soils where the available potash 
is low but nitrogen is plentiful (Fig. 16). 
Finally, stalks that are killed by frost when they are still very 
sappy are readily invaded by various rotting and fermenting organisms 
that cannot enter healthy, growing plants. 
Root Rots 
Corn plants infected by root rots, more or less common in Illinois, 
produce ears that are lacking in lustre and in weight. Such plants also, 
because of their weakened roots, are liable to lodge (Figs. 15 and 16). 
The cause of the rotted condition often cannot be readily deter­
mined. A pythium root rot, which is known to occur in Illinois, prob­
ably is responsible for some of the trouble. When there is a lack of 
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p o t a s h  i n  r e l a t i o n  t o  n i t r o g e n  i n  t h e  s o i l ,  c o r n  r o o t s  a n d  t h e  l o w e r  e n d s  
o f  t h e  s t a l k s  m a y  b e c o m e  s u s c e p t i b l e  t o  r o t s  ( F i g .  1 5 ) ,  b e i n g  a t t a c k e d  
b y  o r g a n i s m s  w h i c h  u n d e r  o t h e r  c o n d i t i o n s  s e e m  p r a c t i c a l l y  h a r m l e s s .  
I n  n o  c a s e  n o w  k n o w n  a r e  r o t s  o f  t h e  m a j o r  r o o t  s y s t e m  o f  t h e  c o r n  
F I G .  I S . - R o O T  A N D  S T A L K  R O T  T H A T  D E V E L O P E D  W H E N  P O T A S H  W A S  D E F I C I E N T  
T h e  b l a c k e n e d  a r e a s  s h o w  t h e  r o t  i n v a s i o n s .  T h e  d a r k  c o l o r  d e v e l o p s  e a r l y  
i n  t h e  g r o w t h  o f  t h e  p l a n t ,  b u t  r o t  u s u a l l y  d o e s  n o t  d e v e l o p  u n t i l  l a t e r .  P l a n t s  
w e a k e n e d  a s  t h i s  o n e  i s  u s u a l l y  g o  d o w n ,  a s  i s  s h o w n  i n  F i g .  1 6 .  
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FIG. 16.-POTASH DEFICIENCY INVITES DISEASE INVASION 
The corn plants at the left have been severely attacked by stalk rots and 
root rots. The reason for the severity of the attack at the left was apparently 
too little potassium in the soil in proportion to nitrogen. On both plots legumes 
had been plowed under to supply nitrogen, and rock phosphate had been applied. 
Potassium fertilizer was added to the right plot but not to the left. (Test plots 
on R. L. Murray farm, Marion county) 
plant caused by seed infection. Injury by rootworms is a senous 
complicating factor in root rot. Hybrids differ with respect to sus­
ceptibility to root rots and to injury from rootworm infestation. 
Leaf Diseases 
A number of leaf diseases of corn are prevalent in Illinois, but 
.ordinarily none of them cause any considerable damage. Rust (Fig. 
17) and several other fungi and bacteria cause leaf spotting and 
blotching. Firing and blighting of leaves as a result of heat, cold, faulty 
nutrition, or because disease or insects have weakened the stalks or 
Toots, are not usually considered to be leaf diseases. 
Ear Rots 
Several kinds of ear rots cause much damage to Illinois corn. The 
ears may be either partially or entirely rotted in a conspicuous manner, 
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F I G .  1 7 . - C O R N  R  U S T  O N  L E A F  B L A D E S  
I n  s u m m e r  t h e  s p o t s  o f  c o r n  r u s t  a r e  r e d d i s h  b r o w n .  T h e  e p i d e r m i s  b r e a k s  
o p e n  a s  t h e  s p o r e s  m a t u r e ,  a n d  i n  t h e  f a l l  t h e  s p o t s  b e c o m e  n e a r l y  b l a c k .  T h i s  
r u s t  i s  d i s t i n c t  f r o m  t h e  r u s t s  o f  t h e  s m a l l  g r a i n s ,  a n d  s o  d o e s  n o t  c r o s s  o v e r  
t o  o t h e r  c r o p s .  ( C o u r t e s y  E .  B .  M a i n s ,  f o r m e r l y  w i t h  U .  S .  D e p t .  A g r . ,  a n d  
P u r d u e  U n i v .  A g r .  E x p .  S t a . )  
( P l a t e  I )  o r  t h e y  m a y  a p p e a r  f a i r l y  n o r m a l  f r o m  s u r f a c e  i n s p e c t i o n  
b u t  t h e  k e r n e l s ,  w h e n  s h e l l e d ,  m a y  s h o w  d i s c o l o r a t i o n s  o r  r o t  i n  t h e  
g e r m  a r e a  ( s e e  f r o n t  c o v e r  a n d  F i g .  1 9 ) .  T h e  e f f e c t  o f  r o t - d a m a g e d  
k e r n e l s  o n  c o m m e r c i a l  g r a d e s  i s  s h o w n  i n  T a b l e  3 .  
S o m e  i n f e c t i o n s  m a y  s t a r t  a s  e a r l y  a s  t h e  f i r s t  a p p e a r a n c e  o f  s i l k s ,  
b u t  m o s t  o f  t h e m  s t a r t  l a t e r .  O f t e n  t h e  f u n g i  t h a t  c a u s e  e a r  r o t s  p r o ­
d u c e  o n l y  v e r y  s l i g h t  i n f e c t i o n s  w h i c h  c a n n o t  b e  s e e n  e v e n  w h e n  t h e  
k e r n e l s  a r e  s h e l l e d ,  b u t  t h e  s e e d l i n g s  g r o w n  f r o m  s u c h  k e r n e l s  a r e  
l i k e l y  t o  b e c o m e  d i s e a s e d .  ( S e e  d i s c u s s i o n ,  p a g e s  1 5  t o  1 7 ) .  
D i p l o d i a  e a r  r o t .  T h e  D i p l o d i a  f u n g u s  ( D i p l o d i a  z e a e )  a p p e a r s  
o n  t h e  e a r s  a s  a  d e n s e  w h i t e  m o l d  b e t w e e n  t h e  r o w s  o f  k e r n e l s  (  P l a t e  I ,  
E a r s  E ,  F ,  a n d  G ) .  W h e n  t h e  i n f e c t i o n s  s t a r t  e a r l y ,  t h e  e a r s  b e c o m e  
c o m p l e t e l y  r o t t e d  a n d  a r e  o f  a  d u l l - b r o w n  c o l o r ,  w e i g h i n g  l e s s  t h a n  
h a l f  a s  m u c h  a s  h e a l t h y  e a r s .  T h e  h u s k s ,  t o o ,  a r e  p e n e t r a t e d  b y  t h e  
f u n g u s  a n d  j o i n e d  t i g h t l y  t o  t h e  e a r .  I n  t h e  h u s k s  o f  s u c h  e a r s  a n d  
i m b e d d e d  i n  t h e  k e r n e l s  ( F i g .  1 8 )  b l a c k  f r u i t i n g  b o d i e s  w h i c h  c o n t a i n  
n u m e r o u s  m i c r o s c o p i c  s p o r e s  a r e  u s u a l l y  a b u n d a n t .  
I n  i n f e c t i o n s  t h a t  s t a r t  l a t e r ,  f r o m  e i t h e r  t h e  b a s e  o r  t h e  t i p  o f  t h e  
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TABLE 3.- 0FFICIAL GRADE R E QUIREMENTS FOR YELLOW CORN, WHITE CORN, A D 
MIXED CORNa 
Maximum limits of-
Minimum 
test D amaged kernels Grade No. weight Cracked 

per corn a nd
Moisturebushel foreign 
ma t erial Tota l Heat da maged 
lb . perct. perct. perct. perct. 
1.. . . ... . ....... . .. .. . .... . 54 14 . 0 2 3 .1 

2.. ... . . . ........ . . 53 15 . 5 3 5 .2 

3 . . ......... ..... . . .. ... . . . 51 17.5 4 7 .5 

4 . . ... . .... .•... .. 48 20 . 0 5 10 1.0 
5.... .. .. . . . ... . . . . ... .. . . . 44 23.0 7 15 3.0 
Sample grade... . . . . . . . . . . .. Sample grade shall include corn of the class Yellow Corn, or White 
Corn, or Mixed Corn, which does not co me within the requirements 
of any of the grades from o. 1 to N o.5 , inclusive; or which con­
tains stones a nd/or cinders; or which is musty, or sour, or hea ting, 
or hot; or which has any commercially objectionable foreign odor; 
or which is otherwise of distinctly low Quality. 
aFrom A Handbook of Official Grain S tandards of the United States , prepared by Grain Div., 
Bur. Agr. Econ., U. S. D ept. Agr. Revised May, 1935, p . 19. 
FIG. I8.-COMPLETELY ROTTED EARS RESULTI G FROM EARLY 
INFECTION S WITH DIPLODIA 
The black fruiting bodies have developed within the ear and in the husks. 
Each contains many microscopic spores which pass the winter safely outdoors 
and in the following summer are carried by the wind to growing corn plants. 
3 0  
C I R C U L A R  N o .  4 8 4  
F I G .  1 9 . - L A T E  I K F E C T I O K  W I T H  D I P L O D I A  O C C U R R I K G  A F T E R  T H E  
K E R K E L S  W E R E  N E A R L Y  M A T U R E  
B o t h  t h e  e a r s  f r o m  w h i c h  t h e s e  k e r n e l s  w e r e  t a k e n  a p p e a r e d  t o  b e  s o u n d  
b e f o r e  t h e y  w e r e  s h e l l e d .  W h e n  t h e y  w e r e  s h e l l e d ,  h o \ v e v e r ,  t h e  e a r  f r o m  
w h i c h  t h e  k e r n e l s  i n  t h e  l o w e r  r o w  w e r e  t a k e n  w a s  f o n n d  t o  b e  d a m a g e d  b y  
D i p l o d i a  r o t .  T h e  r o t  d i s c o l u r a t i o n  o c c u r r e d  p r i m a r i l y  i n  t h e  g e r m ,  l e a v i n g  
t h e  c r o w n s  r e l a t i v e l y  s o u n d .  S u c h  r o t s  a r e  a  f a c t o r  i n  d e t e r m i n i n g  t h e  c o m ­
m e r c i a l  g r a d e  o f  t h e  c o r n .  
e a r ,  t h e  r o t  o f t e n  d o e s  n o t  i n v o l v e  t h e  w h o l e  e a r .  I n  t h i s  c a s e  t h e  
k e r n e l s  m a y  r e t a i n  t h e i r  n o r m a l  a p p e a r a n c e  a t  t h e  s u r f a c e  o f  t h e  e a r s ,  
b u t  w h e n  t h e  g r a i n  i s  s h e l l e d  t h e  g e r m s  s h o w  m o r e  o r  l e s s  r o t  a p p e a r ­
i n g  a s  a  d a r k  d i s c o l o r a t i o n  ( F i g .  1 9 ) .  I n  s u c h  c a s e s  w h i t e  m o l d  m a y  
o r  m a y  n o t  s h o w  b e t w e e n  t h e  r o w s  o f  k e r n e l s .  
F u s a r i u m  e a r  r o t .  O n  m o s t  f a r m s  m o r e  e a r s  o f  d e n t  c o r n  a r e  
d a m a g e d  b y  t h e  f u n g u s  F u s a r i u m  m o n i l i f o r m e  t h a n  f r o m  a n y  o t h e r  
c a u s e .  T h e  n u m b e r  o f  d a m a g e d  k e r n e l s  p e r  i n f e c t e d  e a r ,  h o w e v e r ,  i s  
n o t  o n  t h e  a v e r a g e  s o  g r e a t  a s  o n  e a r s  r o t t e d  b y  D i p l o d i a ,  b e c a u s e  
F u s a r i u m  r o t  n e a r l y  a l w a y s  i n v o l v e s  o n l y  a  p a r t  o f  t h e  k e r n e l s  o n  a n  
e a r ,  a s  s h o w n  i n  F i g .  2 0  a n d  P l a t e  I ,  E a r s  A  a n d  B .  F u s a r i u m  r o t  
u s u a l l y  o c c u r s  w h e r e  s e e d  c o a t s  b e c o m e  b r o k e n  w h i l e  t h e  m o i s t u r e  i n  
t h e  g r a i n  i s  s t i l l  h i g h ,  t h o  t h e  r o t  s o m e t i m e s  o c c u r s  w h e r e  t h e r e  h a s  
b e e n  n o  s e e d - c o a t  i n j u r y .  T h e  F u s a r i u m  f u n g u s  i s  p a l e  p i n k ,  a n d  s o m e ­
t i m e s  i t  b r i n g s  a b o u t  a  r e d d i s h  c o l o r  i n  t h e  k e r n e l s .  
Three kinds of ear rot: A, B- A pink rot caused by Fusarium moniliforme; sometimes only a few scattered kernels are 
affected, sometimes the major portion of the ear. C, D-Gibberella infection (pink) usually starts at the tip and involves 
all kernels as it progresses toward the butt of the ear. E , F, G-Diplodia, a white mold, advances thru the ear either 
from butt or tip; completely rotted mummies re sult when infection starts early. 
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When only the tip end of the ear is rotted, it is usually because 
birds, worms, or other insects have previously injured the kernels. 
When the rotted kernels are scattered over the ear, it is often because 
the seed coats have previously burst open at the crown as a result of 
sap pressure. From these crown-cracked kernels scattered at random 
over the ear, the infection may extend to neighboring kernels and thus 
sometimes rot a rather large portion of the ear. 
Some of the good hybrids are practically free from cracked crowns 
and consequently from this type of Fusarium rot. 
Gibberella ear rot. Gibberella rot, caused by Gibberella zeae, 
usually starts at the tip end of the ear and proceeds thru all the ker­
nels as far as the rot extends. Seldom is an entire ear rotted. The 
fungus produces a characteristic reddish color, as shown in Plate I, 
FIG. ZO.-FUSARIUM EAR ROT 
The rotted tip in A probably followed injury by birds. In B the rot 
has become severe in a localized area and is due possibly to high moisture 
conditions in that part of the ear at the critical period. Often the rot occurs 
on scattered kernels, as in C. In a season favorable for the growth and 
maturity of corn some kind of seed-coat injury usually, but not always, has 
occurred before the ear is attacked by Fusarium monilifonne. 
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F l G .  2 1 . - C o £  A N D  K E R I \ " E L  R O T  C A U S E D  B Y  N I G R O S P O R A  
E a r s  a t t a c k e d  b y  N i g r o s p o r a  r o t  m a y  p r e s e n t  a  f a i r  e x t e r n a l  a p p e a r a n c e  
e v e n  t h o  t h e  c o b s  a n d  t i p s  o f  t h e  k e r n e l s  a r e  r o t t e d .  N i g r o s p o r a  e a r  r o t  i s  t h e r e ­
f o r e  o f t e n  c a l l e d  " c o b  r o t . "  N o t e  t h e  s h r e d d e d  a p p e a r a n c e  o f  t h e  e n d  o f  t h e  
s h a n k  ( l o w e 1'  1 ' i g h t ) J  a n d  t h e  b l a c k  s p o r e s  a r o u n d  t h e  p l a c e  w h e r e  t h e  s h a n k  
b r o k e  o f f  ( a r r O ' l \ J )  a n d  a t  t h e  t i p s  o f  t h e  k e r n e l s  ( u p p e  r  l e f t )  .  
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Ears C and D. On ears rotted by Gibberella, as well as by Diplodia, the 
husks are tight on the ears, for the fungus has grown thru them and 
joined them tightly to the kernels. 
Only in occasional years is Gibberella rot extensive in Illinois. It 
will not usually be confused with Diplodia rot, being distinguished by 
its reddish color; nor will it ordinarily be confused with Fusarium 
rot, for Gibberella rot progresses rather uniformly down the ear, while 
Fusarium rot is more irregular. 
Nigrospora ear rot! (cob rot). The cobs of ears badly infected 
by igrospora ear rot break very easily both crosswise and longi­
tudinally. The rot most often starts at the base of the ear. The shank 
usually breaks off in a shredded manner (Fig. 21), tho this is not an 
invariable sign of the rot, for shredded shanks may also be produced 
by other causes. The kernels on Nigrospora infected ears are often 
more or less shriveled, depending on how early the infection took place. 
Mold between the rows of kernels is sparse to absent. 
Nigrospora infection is best identified by the black spores around 
the place where the ear was broken off from the shank (Fig. 21), by 
spores within the ear when broken crosswise, and by spores at the tip 
ends of the kernels. The lower half of the kernels of yellow corn 
often are bleached to a streaked whitish color, and the lower end of the 
germ may have a yellowish-brown discoloration. 
Other ear rots occurring in the field. A high percentage of the 
ears in some fields are occasionally found to be infected with blue mold 
(Penicillium). Apparently most of this infection comes as a result of 
previous injury to the kernels by birds or ear worms. The position 
and appearance of the mold is very much like that on Ear A, Fig. 20, 
except that the mold is a dull blue and is covered with dusty blue spores 
that come off easily in large quantities. 
Rhizopus is another mold occurring on corn ears in the field. This 
fungus is common over the surface and between the rows of kernels 
under some conditions, but it seems to cause little rot damage. The 
untrained observer sometimes might confuse this mold with Diplodia 
infection. The two can, however, easily be differentiated ( 1) by the 
more grayish appearance of the Rhizopus mold due to the presence of 
many small black spore capsules mingled with the white mold, and 
(2) by the fact that when kernels are removed from an ear that is 
infected 	with the Rhizopus mold they do not show rot discoloration. 
There are a number of other ear rots that are found in Illinois 
IThe fungus causing this ear rot was formerly called Basisporium and 
Coniosporium, but it has been shown that the name Nigrospora has priority. 
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o c c a s i o n a l l y ,  b u t  t h e y  a r e  f o u n d  s o  i n f r e q u e n t l y  t h a t  t h e y  n e e d  n o t  b e  
m e n t i o n e d  h e r e .  
S t o r a g e  r o t s .  M o i s t u r e  i n  t h e  c o r n ,  l e n g t h  o f  t i m e  i n  s t o r a g e ,  
a n d  t e m p e r a t u r e  a r e  t h e  i m p o r t a n t  f a c t o r s  i n  t h e  d e v e l o p m e n t  o f  
s t o r a g e  r o t s .  T h e  l o w e r  t h e  m o i s t u r e  a n d  t h e  l o w e r  t h e  t e m p e r a t u r e ,  
t h e  l o n g e r  t h e  t i m e  n e c e s s a r y  f o r  r o t s  t o  d e v e l o p .  A t  f r e e z i n g  t e m p e r a ­
t u r e s  f u n g u s  g r o w t h  s t o p s  a l t o g e t h e r .  
A l l  f u n g i  c a u s i n g  r o t s  i n  t h e  f i e l d  m a y  a l s o  c a u s e  s t o r a g e  r o t s  i f  
F I G .  2 2 . - " B L U E  E Y E , "  A  S T O R A G E  R O T  C A U S E D  B Y  S O M E  O F  T H E  P E : > J I C I L L l A  
F a r m e r s  c a n  d o  m u c h  t o  a v o i d  t h e s e  r o t s ,  a n d  t h u s  s e c u r e  b e t t e r  p r i c e s  f o r  
t h e i r  c o r n .  F i r s t  t h e y  s h o u l d  s e e  t h a t  t h e  c r i b  i s  w e l l  d e s i g n e d  s o  t h a t  t h e  c o r n  
w i l l  d r y  w e l l  i n  s t o r a g e .  S e c o n d ,  t h e y  s h o u l d  n o t  a t t e m p t  t o  c r i b  c o r n  u n t i l  
a f t e r  i t  h a s  d r i e d  f a i r l y  w e l l  o n  t h e  s t a l k  a n d  t h e  s e a s o n  i s  l a t e  e n o u g h  t o  b r i n g  
t h e  p r o s p e c t  o f  c o o l  w e a t h e r .  
m o i s t u r e  i n  t h e  g r a i n  i s  a b o v e  2 2  t o  2 3  p e r c e n t  a n d  t h e  t e m p e r a t u r e  i s  
m i l d .  B u t  s o m e  m o l d s  a r e  a c t i v e  e n o u g h  t o  b e  h a r m f u l  u n t i l  t h e  
c o r n  i s  m u c h  d r i e r  t h a n  t h a t .  P e n i c i l l i a  ( F i g .  2 2 )  m a y  c a u s e  d a m a g e  
u n t i l  t h e  m o i s t u r e  i s  a s  l o w  a s  1 9  o r  1 8  p e r c e n t ,  a n d  A s p e r g i l l i  u n t i l  i t  
r e a c h e s  1 5 . 5  o r  1 5  p e r c e n t .  
T h o  v e r y  l i t t l e  c o r n  i s  d r y  e n o u g h  a t  h u s k i n g  t o  p r e v e n t  r o t s ,  n o  
a p p r e c i a b l e  c o m m e r c i a l  d a m a g e  f r o m  s t o r a g e  r o t s  i s  l i k e l y  i f  t h e  t e m ­
p e r a t u r e  i s  l o w ,  i f  t h e  c r i b  i s  a  g o o d  o n e ,  a n d  i f  t h e  c o r n  i s  h u s k e d  
c l e a n .  B e c a u s e  o f  b e t t e r  v e n t i l a t i o n ,  r o t s  u s u a l l y  d e v e l o p  l e s s  r a p i d l y  
i n  e a r  c o r n  t h a n  i n  s h e l l e d  c o r n .  
F a r m e r s  o f t e n  i n q u i r e  w h e t h e r  c o r n  h a v i n g  s t o r a g e  r o t s  i s  l i k e l y  
t o  b e  i n j u r i o u s  i f  f e d  t o  l i v e s t o c k .  S o  f a r  n o  i n j u r y  f r o m  t h e  f u n g i  
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causing storage rots (except Gibberella, page 31 ) has been observed. 
Nevertheless corn showing a considerable amount of storage rot is 
always under suspicion by feeders, because of other organisms which 
may be present. Wh~n conditions have been favorable for the fungi 
causing rots to develop, harmful tho unnoticed bacteria may also have 
gained a foothold. 
SUMMARY 
Serious losses in yield and quality of grain occur thruout the corn 
belt as a result of diseases that attack the corn plant. Many of these 
diseases are common in Illinois. To seedling diseases can be attributed 
many poor stands and blighted and weak plants. This is particularly 
true when the weather is cold after planting and germination is slow. 
Other diseases which take serious toll of Illinois corn are commo·n 
smut, black bundle disease, bacterial wilt, root rots, stalk rrots, and ear 
rots. The severity of attack by these diseases depends, in general, upon 
the care with which the seed is chosen or selected, stored, and treated 
for disease infection, and the kind of weather during the growing 
and maturing season. 
Breeding. Some improvement in disease resistance has been made 
in open-pollinated varieties of corn by careful breeding. Further 
progress in disease control, not possible by open-pollinated breeding, 
has recently been attained by selecting disease-resistant inbred lines 
and using these lines in the production of hybrids. 
To be truly valuable a hybrid must have not only such desirable 
characters as high yield, resistance to lodging, and resistance to dam­
age from insects, but also resistance to the important diseases. The 
Illinois cooperative corn-performance tests made in different parts of 
the state are helping to determine which hybrids have the most desir­
able characters and in which localities they should be grown. 
Care of seed. Even tho the hybrids are bred to resist disease it is 
important that the seed be properly cared for. Seed corn, especially 
hybrid seed ears, should be picked as soon as mature, and should be 
fire-dried promptly in order to check disease invasion. 
Seed treatment. After the seed corn has been dried thoroly and 
shelled, it should be treated with a good chemical dust disinfectant to 
check or retard the development of seedling diseases after the seed is 
planted. Treated seed may be stored safely in a dry building. A little 
heat in the building is advisable during very cold or prolonged damp 
weather. 
F O R  G O O D  C O R N  Y I E L D S  t h e  c a r e f u l  
s e l e c t i o n  o f  a  p r o v e n  v a r i e t y  o r  h y b r i d ,  a n d  
t h e  c a r e f u l  p r e p a r a t i o n ,  s t o r a g e ,  a n d  t r e a t ­
m e n t  o f  s e e d  f o r  t h e  p r e v e n t i o n  o f  d i s e a s e s  
m u s t  g o  h a n d  i n  h a n d  w i t h  f a r m i n g  p r a c ­
t i c e s  t h a t  b u i l d  u p  o r  m a i n t a i n  a  f e r t i l e  s o i l .  
N  e i  t h e r  g o o d  s e e d  n o r  f e r t i l e  s o i l  w i l l  a l o n e  
a s s u r e  a  f a r m e r  g o o d  y i e l d s  i n  r e t u r n  f o r  h i s  
e f f o r t s ,  b u t  t o g e t h e r  t h e y  w i l l  e n a b l e  h i m  t o  
t a k e  f u l l  a d v a n t a g e  o f  f a v o r a b l e  w e a t h e r  a n d  
t h e  v a r i o u s  o t h e r  f a c t o r s  e n t e r i n g  i n t o  c r o p  
p r o d u c t i o n  t h a t  a r e  n o t  u n d e r  h i s  c o n t r o l .  
T h i s  c i r c u l a r  d e s c r i b e s  t h e  m o s t  i m p o r t a n t  
d i s e a s e s  t h a t  a t t a c k  I l l i n o i s  c o r n ,  b o t h  i n  t h e  
f i e l d  a n d  i n  s t o r a g e ,  a n d  d i s c u s s e s  m e t h o d s  
w h i c h  f a r m e r s  m a y  u s e  t o  c o m b a t  t h e m .  
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